Regulation of cyclic AMP level by progesterone in ovariectomized rat neocortex.
Exposure of neocortical slices to progesterone, without prior treatment with estrogen, augmented forskolin-induced cyclic AMP within 15 min. 30 nM progesterone produced approximately 1/2 the maximal effect but as little as 10 nM progesterone produced a detectable increase in cyclic AMP. When forskolin was replaced by dideoxyforskolin, an analog that does not directly stimulate adenylyl cyclase but shares many of its other actions, progesterone did not augment cyclic AMP. Progesterone also failed to affect increased cyclic AMP that followed exposure to norepinephrine or isoproterenol. The effect of progesterone upon cyclic AMP was also evident when tetrodotoxin was added to block voltage-dependent sodium channels, suggesting that intercellular communication that is dependent upon action potentials was not necessary. The effect of progesterone was at least partially blocked by antagonists of GABAA receptor action, suggesting the involvement of GABAA or GABAA-like receptors. The effect of progesterone was also not homogeneous over the neo cortex. While forskolin-stimulated cyclic AMP was augmented by progesterone in the parietal and occipital regions, it was suppressed in the frontal region. These results are envisioned as a progesterone action upon a small and perhaps compartmentalized component of the cellular cyclic AMP system, an effect that is made detectable in our whole-tissue assay by the well known ability of forskolin to potentiate many hormonal effects upon cyclic AMP.